The orienteering problem with time-dependent stochastic travel times by Verbeeck, Cédric et al.
The orienteering problem with time-dependent stochastic travel
times
Ce´dric Verbeeck, Pieter Vansteenwegen, and El-Houssaine Aghezzaf
cedric.verbeeck@ugent.be,
pieter.vansteenwegen@ugent.be,elhoussaine.aghezzaf@ugent.be
This research compares two solution methods for the orienteering problem (OP) with time-
dependent stochastic travel times (TDS-OP). In Orienteering problems an optimal combination
of vertices needs to be selected and the routing between the vertices needs to be optimized,
due to the limited available time. In this particular version the travel time are both dynamic
and stochastic and are therefore modelled as a function of distributions. This specific problem
formulation allows us to tackle congestion related issues in routing problems that deal with high
uncertainty.
To the best of our knowledge, time-dependency for the orienteering problem has only been
discussed by Fomin & Lingas [3], Abbaspour & Samadzadegan [1], Garcia et al. [4], Li et al.
[6], Li [5], Verbeeck et al. [7] and stochasticity has only been applied to the OP by Campbell
et al. [2].
We mathematically define this problem and propose an evaluation function. Subsequently,
two solution procedures are developed: the first solution method generates solutions to the
(time-independent deterministic) OP using an iterated local search framework. The generated
solutions are afterwards evaluated as TDS-OP solutions by the evaluation function. In the
second method a problem instance is solved as a time-dependent orienteering problem by the
ant colony optimisation approach developed by Verbeeck et al. [7]. For each arc in the network
the time-dependent travel time corresponding to the 95% percentile of its travel time distribution
is used. Afterwards these solutions are evaluated as TDS-OP solutions. A set of realistic problem
instances was developed based on the realistic road network of Belgium, the Netherlands and
Luxembourg, containing 425,479 vertices and 519,915 arcs with accurate 15 minute travel time
distributions for each arc. Currently, both methods are being compared based on solution quality
and computational performance.
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